This paper provides both theoretical and empirical evidence for assessing the relationship between bank capitalisation and stock market liquidity. It estimates a bivariate VAR-GARCH (1.1) model to examine the linkage between bank capitalisation and stock market liquidity in Nigeria using annual data covering the period from 1986 to 2014. The findings of this paper show that bank capitalisation enables banks to give out more loans to the public and this increase in lending has a positive impact on stock market liquidity growth. The findings support the view that capitalised banks are well equipped to absorb and diversify risk, give out more loans, improve liquidity in the economy and improve stock market performance.
Introduction
Stock markets play a major role in financial intermediation in both developed and developing countries by channelling idle funds from surplus to deficit units in the economy (Abiodun and Okunola [1] . Al-Faki [2] views the stock market as an aspect of the financial market comprising a network of specialised financial institutions, series of mechanisms, processes and infrastructure that in various ways facilitate the bringing together of suppliers and users of medium to long term capital for investment in socio-economic development projects. These markets channel the wealth of savers to those who can put it to long term investment. The stock market helps in channelling capital or long term resources to firms with relatively high and increasing productivity (Sullivan and Sheffrin, [ 
3]). Theoretical Economics Letters
Globally, the state of the stock market gives an indication of the state of health of a nation's economy as it measures the stability of the nation's economy to the extent to which economic growth can rely on it (Nigerian Stock Exchange Fact Book, [4] ). Usman [5] is of the opinion that the stock market plays an important role in the economic growth of a nation, while Nwude [6] argues that it is unarguable that the stock market has a role to play in any economy. Kolapo and Adaramola [7] observe that the performance of the stock market is an impetus for economic growth and development. Stock market also encourages the inflow of foreign capital when foreign companies or investors invest in domestic securities and provide the needed seed money for creative capital development and acts as a reliable medium for broadening the ownership base of family owned and dominated companies. The importance of the stock market in the economic growth and development of a nation underscores the significance of research to determine some of the determinants of stock market growth.
Traditionally, banks and stock markets are often viewed as competing sources of financing (Allen and Gale, [8] ; Boot and Thakor, [9] ; Song and Thakor, [10] ).
This banks versus markets distinction implies that each sector (banks or markets) develops at the expense of the other, and hence, regulators have tried to strike a balance between the two (Song and Thakor, [10] ). In a significant shift from this dominant view that the primary form of interaction between the two intermediaries is that they compete, Song and Thakor [10] suggest that banks and markets exhibit three forms of interactions: they compete; they complement each other; and they co-evolve. This study aligns with the complementary and co-evolving relationship of the two financial intermediaries to show that the increase in bank capital leads to stock market growth. This study is of the view that strong banking institutions are necessary for the growth of the stock markets and well-functioning stock markets are essential for the banks to be sufficiently capitalised to perform their intermediation roles with minimum risk. The recent waves of bank capitalisations, mergers and consolidations in Nigeria and globally, have significantly increased the banks' equity ratio and reduced the chances of distress in the banking system (Clementina and Isu, [11] ). An important question that will be relevant to policy makers is to find out the implications of the banking sector capitalisation on the stock market growth. The answer to the question largely depends upon the ability of the capitalisation to transmit to improved liquidity in the stock market since liquidity has been identified in a large body of literature as the main channel for stock market growth.
Previous research focused on either the macroeconomic approach or the institutional approach. Previously identified macroeconomic variables which impact on stock market growth include Income level, Gross domestic investment and Banking and financial sector development. To the best of our knowledge, no previous studies examined the influence of bank capitalisation on stock market growth, and none, specifically examined that relationship in an emerging economy such as Nigeria. This research paper examines the impact of bank capitalisation (i.e. increase in the ratio of banks' equity to total assets) on stock market growth using data from Nigeria. The objective of this study is to answer the questions concerning the impact of increasing banks' capital on stock market performance and the transmission channels of bank capitalisation to stock market growth.
The remainder of this paper is structured as follows. Section two includes a review of related literature on bank capitalisation and stock market growth. Section three outlines the theoretical modelling approach. Section four explores the methodology and data used and reviews estimation results. Section five offers concluding remarks.
Determinants of Stock Market Growth
Stock market development has attracted great attention as a source of economic expansion. The initial evidences were reported by Gurley and Shaw [12] , Goldsmith [13] , McKinnon [14] , Shaw [15] and Caporale et al. [16] [17] while a pioneering empirical study on the causes of stock market growth was done by Calledron-Rossell [18] who find that stock market development is a combined effect of economic growth and liquidity on both stock prices and number of
listings. An advanced study about the association among stock market growth and financial intermediation in developing countries was done by Demirguc-Kunt and Levine [19] . The outcome of their work indicate that most stock market growth signs are highly associated with banking sector development signs but their work did not investigate specific banking sector growth signs.
Different from macroeconomic variables, La porta et al. [20] attribute stock market growth to common law and other legal rules covering protection of corporate shareholders and creditors. They were of the opinion that quality and enforcement of laws including disclosure rules, investor protection, shareholder rights and anti-director rights are important determinants of stock market growth.
Further evidence was provided by Garcia and Liu [21] . They find that stock markets and intermediary financial institutions (banks) go hand in hand rather than replacing one another in the growth process. Their study adopts the macroeconomic approach to test stock market growth because accurate information on institutional variables is limited in many developing countries, more so, institutional factors are directly reflected in macroeconomic factors, for instance, legal rule is highly correlated with stock market liquidity (Demirguc-Kunt and Levine, [19] ). Yartey [22] in a study of the stock market growth determinants in Africa, identifies both institutional and macroeconomic factors as important variables. They include financial, economic and institutional variables such as banking sector development, political risk, private capital flows and remittances in his analysis. Our study differs from Yartey's [22] in that it uses country specific data set. The cross country data set used by Yartey [22] does not recognise that the determinants of stock market growth vary from country to another depending on the nature of regulatory, economic and institutional structures in Their results confirm that stock market liquidity and banking sector development are important determinants of the growth of the Nairobi stock market.
Their study also shows that stock market stability is not a significant forecaster of the development of the stock market. Kemobi and Tarus [25] study is similar to our study in the use of country specific data because the determinants of stock market growth vary from country to another in the use of secondary data which is less prone to bias and in adopting and modifying the Calledron-Rossell model. secondary data, but their model differs from this study in using market capitalisation to measure stock market growth and for not including bank capitalisation as a main determining factor in the stock market growth process.
Al-Mamun [27] studied the effect of macroeconomic and market specific dynamics on stock market development in global growth generating countries and observes that empirical questions addressing the determinants of stock market growth has been considerably low. He used panel ARDL technique and finds that foreign direct investment, real interest rates, and stock market operating characteristics influence stock market growth in the countries under study. Ita and Duke [28] argue that stock markets provide channels for the mobilisation and allocation of funds in the economy and view stock market growth to be a function of size, liquidity, volatility, concentration and integration with the world market. They used co-integration and error correction models on secon- 
The Theoretical Model of Bank Capitalisation and Stock Market Growth
Various previous studies [e.g. Berger and Bouwman [30] and Yartely [22] acknowledged that well capitalised banks increase lending. This is very well illustrated in the risk absorption hypothesis by Berger and Bouwman [30] . Increase in lending increases the liquidity of the stock market operators (i.e. hedge funds, investors and brokers). Increase in liquidity of stock market operators leads to more trading in the stock market and thus, increases stock market turnover which is a measure of liquidity. Stock market liquidity has been recorded in literature as a major contributing factor to stock market growth (Yartey, [22] ).
Previous Studies on the relationship between financial development and economic growth including stock market growth stopped short of recognising bank capitalisation as one of the contributors to better performing stock market. The inclusion of bank capitalisation in stock market growth determinants is the novelty in this study. Our argument is that capitalised banks are well equipped to absorb and diversify risk, give out more loans, improve liquidity in the economy and improve stock market performance. This is the theoretical proposition which is tested empirically in this study. All the previous studies on stock market growth have not acknowledged the importance of risk management using bank capital. The channel by which bank capitalisation affect stock market growth through risk absorption and increase in lending has been overlooked in previous studies.
Our model modifies both the Calderon-Rossell [18] and Berger and Bouwman We first assume that the rate of change in stock market liquidity is proportional to the rate of change in bank capital and other variables that affect stock market growth.
Equation (1) basically summarises the idea that the rate of change in stock market liquidity is proportional to the rate of change in bank capital plus other variables that affect stock market growth. If the various components of G are identified, Equation (1) can be rewritten as.
Equation (2) summarises the idea that the rate of change in stock market liquidity is directly proportional to the rate of change in bank capital, macroeconomic variables, macroeconomic stability and institutional variables.
We solve the above differential relationship by integrating both sides of Equation (2) and we get.
( ) ( ) ( ) dL

B t M t S t
We model the impact of bank capital on stock market growth by stating that
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Subscripts 1, 2, and 3 are the different variables and n, represents the number of variables in each group. By introducing the error term, Equation (5) 
where Y is the stock market liquidity growth, 1 x is bank capital and growth, 2
x is macroeconomic variable and 3 x is macroeconomic stability variables.
Equation (9) can be written explicitly as
Equation (10) shows that stock market liquidity growth is the result of bank capitalisation plus the combined effects of macroeconomic variables, macroeconomic stability and institutional variables.
There are conflicting theoretical arguments about institutional determinants of stock market growth. While some researchers acknowledge their impact, others dismiss them as not having significant impact. To make this model all inclusive, this model would have recognised them because institutional political variables like political risk, corruption, rule of law, and bureaucratic stability have some influence especially, in developing countries. However, data for institutional variables were limited to only ten years out of thirty four years' time span for the study. Because of insufficient data to make a meaningful analysis, institutional variables are excluded from the model. However, as was reported in both Garcia and Liu [21] and Demirguc-Kunt and Levine [19] , institutional factors are directly reflected in macroeconomic factors, for instance, legal rule is highly correlated with stock market liquidity. For the above reason, the exclusion of institutional variables will not significantly alter the result of the regression.
The Model
We model the stock market turnover ratio as proxy for stock market liquidity and bank capitalisation in Nigeria using a bivariate VAR-GARCH (1, 1) specification. The study hypothesises that bank capitalisation enables banks to give out more loans to the public and this increase in lending has a positive impact on stock market liquidity growth. The model has the following specification:
where t x is growth and capitalisation and Table 1 . We select the optimal lag length of the mean equation using both Akaike information criterion (AIC) and the Schwarz information criterion (SIC). In case of contradicting results between AIC and SIC, we tend to use AIC results as suggested by Table 1 suggest the following. The parameter matrices for the variance equation 2 are defined as 0 f and one unrestricted matrix 11 S . The second moment will take the following form:
The log likelihood function for Equation (4) is as follows:
where φ is a vector of unknown parameters. The standard errors are calculated using the quasi-maximum likelihood method proposed by Bollerslev and Wooldridge [33] .
When considering the effect of bank capitalisation on stock market liquidity Concerning the effect of stock market turnover volatility on bank capitalisation volatility, we also find evidence of significant spillovers but there is no evidence of spillovers running from bank capitalisation volatility to stock market turnover volatility.
As for the control variables, the US economy appears to have a leading role with positive and statistically significant coefficients (measured by 22 δ ). Furthermore, the US stock market also has a positive impact (measured by 11 δ ) on the Nigeria stock market with the estimated coefficients being equal to 0.643.
Finally, the monetary policy variable found to be significant and indicates that a negative interest rate impact on both stock market growth ( 11 0 γ < ) and bank capitalisation ( 22 0 γ < ).
Summary of Findings
This paper investigates the relationship between stock market liquidity and bank capitalisation in Nigeria using a VAR-GARCH (1, 1) framework. The main findings of the study are that bank capitalisation leads to better performing stock market and that the positive impact of bank capitalisation on stock market performance is more noticeable in the long run.
This study's finding has its underpinning on a number of economic theories.
The first is the theory of bank capital. One strand in this theory, presented by Diamond and Dybvig [34] and Repullo [35] is of the view that higher bank capital improves liquidity creation by helping banks to absorb risks and expand their risk bearing capacity. These research findings are in line with this argument. It, however, counters the second strand led by Diamond and Rajan [36] which is of the view that greater capital reduces liquidity creation by banks because bank capital reduces financial fragility that facilitates liquidity creation, but enables banks to avoid distress and survive more often.
Another theoretical underpinning for the findings is the financial fragility and risk absorption hypothesis by Berger and Bouwman [30] . One strand in the risk absorption hypothesis is of the view that higher capital enhances the ability of the banks to create liquidity. The findings of our study are that bank capitalisation enables banks to give more loans to the public and this increase in lending has a positive impact on stock market liquidity growth. The research findings also contradict the financial fragility crowding out view that higher capital crowds out liquidity creation by crowding out deposits, but banks with fragile capital receive more deposits and create more liquidity.
Future studies can build a more comprehensive database by including macroeconomic stability variables such as, political risk, bureaucratic accountability, democratic quality, corruption, law and order, shareholders' rights, hydrocarbon and remittances. The data for these variables were available in Nigeria's database
